There have been major changes in society, with changes in both lifestyle factors and physical 19 activity. It is common knowledge that physical activity is a health-promoting factor, and 20 physical activity in adolescence leads to a higher level of physical activity in adults (7) . Regular 21 physical activity reduces the risk of premature mortality and the frequency of many common 22 diseases and is also recommended as a part of treatment for several chronic diseases (7) .
23
Physical activity increases tolerance to exercise and thereby decreases the sensitivity to 24 exercise-induced symptoms among asthmatic children (8) . It is also suggested that physical activity in adolescence promotes a healthy adult lifestyle and is positively associated with 26 mental health characteristics such as higher self-esteem, quality of life (7, 9) , fewer 27 psychosomatic symptoms (10) as well as improved academic performance (11) . Exercising on the 28 elite level may at the same time be a risk factor for allergic sensitization and the development 29 of both asthma and rhinitis (12) . However, the type of exercise and the surrounding 30 environment connected to the sporting activity is closely connected to this risk.
32
We have previously reported an increased prevalence of asthma among elite-aspiring 33 swimmers, compared to healthy controls (13) . The increased prevalence was not related to 34 atopy or evident allergic sensitization and seems to be related to duration and intensity of 35 training in the sport-specific environment. The increased prevalence of asthma symptoms 36 found is objectively supported by an increased number of subjects positive to mannitol, either 37 direct or measured as increased reversibility (defined as improvement of FEV1 by >15% after 38 terbutaline compared to the maximum fall in FEV1) (14) . There was also an increased 39 prevalence of exercise-induced asthmatic responses.
41
The aim of the present study was to explore gender-related differences in asthma-related 
Methods

48
Subjects
49
In the year 2007 all students at the age of 13-20 years in the community of Vellinge (n=1773)
50
were invited to the study, and1628 (92%) were included. and 87 tennis players were invited and 86 were included.
55
Questionnaire
56
The questionnaire addressed presence of respiratory and allergic symptoms, life style factors,
57
psychosomatic symptoms and well-being (13) . The questions related to respiratory symptoms,
58
allergy and some of the lifestyle questions are validated and have previously been used in the 59 ISAAC (15) and OLIN (13, 16, 17) . The other questions concerning lifestyle, psychosomatic 60 symptoms and quality of life have previous been used in different school studies in Sweden
61
and Europe (13, 18) . The remaining, mainly sport-related questions have been tested for 62 understanding and corrected by sample interview.
64
Three indices were created based on the questionnaire. 
Exhaled Nitric Oxide
93
A handheld device (NIOX Mino, Aerocrine, Sweden) was used and the testing procedure was 94 according to the ATS and ERS recommendations with a exhaled flow rate of 50 ml/s (19) . was 150, while during the last four minutes they were aiming for ≥90% of maximal capacity.
115
For both the swimmers and the tennis players the pulse rate was checked during the race by a meters and the tennis players each minute. 
202
Among the athletes, the same differences between genders were seen regarding psychosomatic The males in both groups reported anxiety and stress adjacent to school matters and love 212 relationships. Their sport activities generated stress, especially for swimmers and tennis players, but also for the elite training reference group. This pattern was also seen among the 214 girls in both groups, but family matters were also an important cause for concern among the
Motivation for training
218
In the reference group the most frequent motives for physical activity in both males and 219 females were related to fitness, well-being, appearance and weight control, but to have fun 220 was also important. There were no gender differences except weight control more often 221 reported by the females (p≤0.00010.).
222
To have fun, to meet friends and to feel better were important to the swimmers and tennis tennis players 34.5%).
243
In both in the reference group and among the swimmers there was a clear difference in 244 respiratory symptoms between genders, most pronounced in the reference group probably due 245 to the larger number in this group. The tennis playing females had been active in their sport 246 for a shorter period than their male peers and this could explain why there was no apparent 247 gender difference in this group.
248
The increased frequency of self-filled in respiratory symptoms was supported by the results in 249 the provocation tests where there were more positive tests among the females. In contrast to 250 these findings there was an absence of difference in physician-diagnosed asthma or regular 251 treatment with inhaled corticosteroids. A differences in the propensity to set an asthma 252 diagnosis depending on gender, more common in males, have been described previously (20) .
253
Our study supports these findings; the male swimmers were given a proper asthma diagnosis observed more frequently among female athletes (21) (22) (23) (24) . Vocal cord dysfunction was not tested for in this study, and it is possible that there are some subjects with exercise-induced The males in the reference group had a more regular intake of breakfast than the females. The 277 females were more often regular smokers and the males drank more alcohol; this is in 278 agreement with earlier reports (25) . The athletes as a group demonstrated healthier behaviour 279 earlier shown for the swimmers (25) and there were no gender differences regarding healthy 280 behaviour.
281
The gender differences seen in the reference group with females having more psychosomatic 282 symptoms, a lower self-esteem and a less well-being is in line with previous reports from 283 adolescents where gender was a strong predictor for more psychosomatic symptoms and more 284 nervous symptoms (7, 26) . The gender difference found in the reference group was less 285 pronounced among the athletes (swimmers and tennis players), where the females, even if 286 they had more psychosomatic symptoms, they were less pronounced and there were no 287 differences regarding self-esteem and well-being. This could be an indication of the 288 importance of regular physical activity when it comes to balancing gender differences 289 regarding quality of life. symptoms, and were also the most frequent smokers.
298
The difference in terms of motivation for training did not differ so much between tennis 299 players and swimmers except "to meet friends" was ranked higher among swimmers. This gender perspective when diagnosing sport-related asthma. There is also an indication that 311 physical activity is a stronger promoting factor for higher life quality in females. 
